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A METHOD FOR FORMING A PRESSURE PROOF ASSEMBLY BETWEEN A 
COMPONENT AND HOUSE AND SUCH AN ASSEMBLY 

5 

Introduction 

The present invention relates to a method for pressure 
proof encapsulation of a component, in particular a 
temperature sensitive component to be attached in a house 
10 separating systems of different pressures, e.g. for 

encapsulation of a pressure sensor in a pressure or vacuum 
chamber or in a combustion engine. The invention further 
relates to a pressure sensor encapsulated in a house in 
accordance with the method. 

15 

Background of the invention 

In general, pressure sensors and similar components sealed 
in a lead-in between a high pressure and a low pressure 
side of a house and methods for sealing such components 

20 into a lead-in exist. In combustion engines such as diesel 
engines, pressure 'sensors are typically mounted in the 
cylinder head for measuring the combustion pressure during 
operation of the engine and many similar fields of 
operation in connection with low and high pressure systems 

25 can be mentioned. Due to large pressure differences 
between the inside and the outside of the house, the 
sealing between the component and the lead-in must be 
pressure proof and capable of sustaining large forces. 
Most often, the components are bonded adhesively to the 
CONFIRMATION COPY 
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lead-in, e.g. during a process wherein a glass or 

alloy based material is melted into adhesive contact with 
the component and the house by heating the house, the 
component and the glass or alloy based material, e.g. 
5 glass frit, to very high temperatures, e.g. up to 600 °C 
or even more. In particular for sealing elongated silicon 
pressure sensors into metal houses, glass frit material 
can be selected since the thermal coefficients of 
expansion of the materials are progressively increasing 
10 relative to the silicon sensing element- This allows 

strong bonding of the materials, thereby minimizing any 
pressure leakage. 

US 6,505,398 and EP 0 354 479 both disclose an elongate 
elefrient of silicon- connected to a metal house via melted 

15 glass and or" ceramic pastes . Even though the disclosed 
processes can be used for establishing a strong bonding 
and a completely sealed connection between the component 
and the house, the high temperatures required to melt the 
glass based material can cause dimensional deflections or 

20 in Other ways deteriorate the house and components 
encapsulated therein. 

In particular, electrical pressure sensors and similar 
components comprising sets of electrical conductors and 
terminals may be influenced by the excessive heating. 

25 These conductors and terminals are often made by 

deposition of a very thin layer of metal, e.g. aluminium, 
formed on the surface of a base material, e.g. onto a rod 
made of silicon, to allow subsequent interconnection, e.g. 
by welding or soldering, to external components. If such 

30 thin layers of a conductive metal are subjected to high 
temperatures, they may melt into the base material or 
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evaporate whereby the conductivity, solderability 

or weldability is reduced or disappears, in order to avoid 
this, methods known in the art prescribe that the 
components are sealed into the house in a state prior to 
5 deposition of the metal termination layers. Subsequent to 
the heating process, metal layers have to be applied 
individually for each sensor to the terminal end of the 
sensor rod in a separate process. Accordingly, the process 
known in the art requires multiple subsequent processes 
10 which are time consuming and expensive. 

Description of the invention 

It is an object of a preferred embodiment of the present 
invention to provide a method for forming a pressure proof 

15 assembly between a component and a house which enable a 
more simple manufacturing process, in particular in 
connection with temperature sensitive components. 
Accordingly, the present invention in a first aspect 
relates to a method for foinning a pressure proof assembly 

20 between a component and a house forming an opening between 
a high pressure and a low pressure side, said method 
comprising the steps of: 

- arranging the component in the opening, 

- arranging a sealing member between the component and 
25 the house, and 


- pressing the sealing member into contact with the 

component and the house so that the pressures between 
the surfaces of the sealing member and the component 
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and between the surfaces of the seal.ing 

member and the house exceed the yield point of at 
least one of the sealing member, the component and 
the house, so as to seal between the component and 
5 the house. 

Due to the pressure which exceeds the yield point, the 
component and the house is brought into completely sealed 
engagement with the sealing member without use of 
excessive temperatures and it is therefore possible to use 
10 the methods for pressure proof sealing of temperature 

sensitive components into a house without any complicated 
pre and post processing of the components. 

With a pressure sensor assembly according to the 
invention, uncovering of a terminal end of a sensor or 

15 similar electronic component and deposition of metal 
.termination layers is now possible in a common 
manufacturing process for a plurality of sensors or 
similar electronic components or similar tenperature 
sensitive components. As known in the art, a large number 

20 of silicon sensors are commonly processed on a silicon- 
wafer. With the method according to the invention, 
pressure sensors may now be processed *^ready-to-use" prior 
to the division of the wafer into individual sensor items 
and subsequent encapsulation in a house. 

, 25 Preferably, the sealing member is made from a material 

with a yield point which is relatively low compared to the 
yield point of the component and house. In that way, it is 
possible to apply a pressure which exceeds the yield point 
of the sealing member only and thereby to ensure, that no 
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dimensional changes takes place with respect to the 
component and house. 

In particular, the method is applicable fo3: assembling 
temperature sensitive components such as electrical 
5 components comprising a set of electrical terminals to a 
house, e.g, for sealing oblong pressure sensors into a 
metal house. Such components typically have polygonal 
cross -sectional shapes and may often be made from silicon 
or glass. 

10 The sealing member could be a preformed sleeve, e.g. an 
annular body, e.g. a tubular body. The sleeve could be 
formed with a polygonal shape corresponding to the shape 
. of the component or at least the inner surface of the 
sleeve, i.e. the surface facing towards' the component 

15 during the assembling process, could be formed with a 

polygonal shape matching the shape of the component. The 
outer surface of the sleeve, i.e. the surface facing 
towards the house could be made with a different shape, 
e.g. a circular cross-sectional shape or any other shape 

20 matching the shape of the opening in the house. 

In order to press the sleeve into contact with the house 
and the component, at least one of the outer and inner 
peripheral surfaces may be tapered. As an example, the 
outer peripheral surface may be tapered for pressing 
25 against an inner peripheral surface of the opening in the 
house during axial pressing of sleeve into the opening. 
The sleeve should preferably be inserted from the pressure 
side so that the pressure difference presses the sleeve 
into stronger contact with the opening of the house. 
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Similarly, the opening in the house may have an inner 
peripheral surface which is tapered with a cross sectional 
area at a first axial end which is larger than a cross 
sectional area at an opposite second axial end, to exert 
5 pressure against a sleeve which is forced into the 

opening. Preferably, the first axial end of the opening is 
towards the high pressure side of the house so that the 
forces caused by the pressure difference and acting on the 
sleeve in an axial direction, forces the sleeve into 
10 stronger contact with the house. 

The sleeve can be made from various plastic materials, 
composite materials comprising plastics or from a material 
comprising metal, preferably a ductile metal, e.g. 
tantalum, copper, nickel, indium, niobium or tin. 

15 In order to allow an easier production process and to 
ensure that the sleeve is properly arranged between the 
house and the component prior to the application of the 
pressure, the sleeve or at least a part thereof may be 
provided with an adhesive component applied to at least 

20 one of the outer and inner peripheral surfaces . 

According to a second aspect, the present invention 
relates to an assembly comprising a house, a pressure 
sensor extending through an opening in the house and a 
sealing member arranged in the opening between the house 
25 and the sensor, the sealing member being pressed into 

engagement with the sensor and the house under a pressure 
which exceeds the yield point of at least one of the 
sealing member, the pressure sensor and the house. 
Preferably, the sealing member is made from a material 
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comprising a metal selected from the group consisting of 
tantalum, copper, nickel, indium, niobium and tin. 


Detailed description of the invention 

5 In the following a preferred embodiment of the invention 
will be described in further details with reference to the 
drawing in which: 

Fig. 1 shows a pressure sensor and a house with a lead-in 
opening, the gap between the sensor and house being sealed 
10 in accordance with the present invention, and 

Figs. 2A-2C shows three different combinations between 
openings in the house and corresponding sleeves. 

Referring to Fig. 1, the sensor 1 is assembled to a house 
2 having a lead-in opening 3 between a first side 4 and a 

15 second side 5 of a system, e.g. a vacuum chamber or a 

combustion engine. The sealing member 6 seals and fixates 
the sensor in the opening. The sensor is provided in one . 
of its axial end parts with a set of electrically 
conductive terminals 7 and in the opposite end part with a 

20 pressure sensitive tip 8. The sealing member has the shape 
of a sleeve which is pressed into the gap between the 
house and the pressure sensor. In the disclosed 
embodiment, both the inner surface 10 of the lead-in 
opening and the outer surface 11 of the sleeve are 

25 bevelled. Due to the bevelling, pressing of the sleeve in 
an axial direction from the first side towards the second 
side will' cause a pressure between the outer surface of 
the sensor rod and the inner surface of the lead-in 
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Opening and, due to the flexibility of the sleeve, 

the pressing will further cause a pressure between the 
inner surface 12 of the sleeve and the outer surface 13 of 
the pressure sensor. In other embodiments, only one of the 
5 inner surface of the lead-in opening and the outer surface 
of the sleeve needs to be bevelled. 

Figs. 2A, 2B and 2C show three different sleeves for use 
in the assembling method according to the present 
invention. The sleeve in Fig, 2A has a tapered outer 

10 surface 21 to be pressed into engagement with the opening 
of the house. The opening of the house has in inner 
peripheral surface 22 which is parallel and coaxial to the 
centre axis 23 . Upon application of cin axially directed 
pressure to the sleeve, the outer surface 21 and the inner 

15 surface 22 is pressed into contact with each other. Due to 
the pressure, the sleeve is deformed, whereby the inner 
peripheral surface thereof 24 is squeezed into contact 
with the component 25, e.g. a pressure sensor. The 
component 25 is not shown in Figs. 2B and 2C. 

20 In Fig. 2B, the sleeve has a tapered outer surface 26 to 
be pressed into engagement with a correspondingly tapered 
inner surface 27of the opening upon application of an 
axially directed pressure to the sleeve - 

In Fig. 2C, the inner surface 28 of the opening is tapered 
25 whereas the inner and outer surfaces of the sleeve are 
both parallel to the centre axis 23 . 


